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(54) MANUFACTURE OF RACK BAR 
(57)Abstract: 

PURPOSE: To smoothly press a punch into a pipe base stock by reducing the friction resistance in a sliding 
surface between the pipe base stock and the punch. 

CONSTITUTION: By pressing the pipe base stock 1 , flat surface part is formed in a longitudinal direction, and a 
rack pattern 4 is positioned to the outer surface of the flat surface part and successively, pressure oil is supplied 
in the pipe base stock 1 from the facing direction of the pipe base stock 1 to the press-in side of the punch 7 or 
the press-in side direction of the punch. Then, into the pipe base stock 1, the punch 7 forming the outer diameter 
smaller than the inner diameter of the pipe base stock 1 and the flat surface part corresponding to the flat 
surface part of the pipe base stock is pressed and the pressure oil is intruded and lubricated on the sliding 
surface between the pipe base stock 1 and the punch 7 to reduce the friction resistance, and the rack teeth 
pattern 8 is formed on the flat surface part of the pipe base stock 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] After locating in the external surface of said flat-surface section the rack mold 
which presses a pipe material, forms the flat-surface section in the longitudinal direction, 
and comes to form many tooth form in the direction which intersects perpendicularly in 
the direction of an axis of a pipe material, The punch with which the flat-surface section 
corresponding to said flat-surface section was formed while having the outer diameter is 
pressed fit. the interior of a pipe material — the bore of a pipe material - smallness ~ In 
the manufacture approach of the rack bar which the flat-surface section of a pipe material 
is made to eat into a rack mold, and forms the rack tooth form by moving this punch 
relatively [ direction / of an axis / of a pipe material ] A pressure oil is supplied in a pipe 
material from the direction or punch press fit side direction which counters the punch 
press fit side of a pipe material. The manufacture approach of the rack bar characterized 
by making a pressure oil invade into the sliding surface of a pipe material and punch, 
performing lubrication, decreasing the fractional resistance between a pipe material and 
punch, and forming the rack tooth form in the flat-surface section of a pipe material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a rack bar 
of making the rack tooth form forming in the external surface of a pipe material. 
[0002] 

[Description of the Prior Art] As the manufacture approach of the conventional rack bar, 
as shown in drawing 3 thru/or drawing 6 Set split molds 3 and 3 and it fixes so that the 



flat-surface section 2 may be formed in the rack tooth- form formation part of the pipe 
material 1 and the rack molds 4 and 4 of split molds 3 and 3 may be beforehand located 
to this (refer to drawing 5 ) flat-surface section 2. After fixing the end of the pipe material 
1 by the stopper 5, the punch 7 which has the flat-surface section 6 corresponding to the 
flat-surface section 2 of the pipe material 1 After applying a lubricating oil to the front 
face of punch 7, by pressing fit from the other end side of the pipe material 1, and making 
it move in the direction of an axis relatively, the meat of the flat-surface section 2 of the 
pipe material 1 is made to eat away to between the rack molds 4 and 4, the rack tooth 
form 8 is formed, and the rack bar 9 is manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if the frictional resistance 
when pressing punch 7 fit has applied the lubricating oil to the interior of the pipe 
material 1 by the above-mentioned conventional manufacture approach, since the oil film 
is thin, are large. Therefore, since the big force was needed for press fit, when equipment 
became large-sized, and galling occurred in the inner skin of the pipe material 1 which is 
a sliding surface, and the peripheral face of punch 7 or the punch 7 of a minor diameter 
was further used for them, there was a problem of punch 7 breaking. 
[0004] In view of this, this invention is made for the purpose of offering the manufacture 
approach of the rack bar which can make frictional resistance small and can press it fit, 
when pressing punch fit to a pipe material. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets 
to this invention. After locating in the external surface of said flat-surface section the rack 
mold which presses a pipe material, forms the flat-surface section in the longitudinal 
direction, and comes to form many tooth form in the direction which intersects 
perpendicularly in the direction of an axis of a pipe material, The punch with which the 
flat-surface section corresponding to said flat-surface section was formed while having 
the outer diameter is pressed fit. the interior of a pipe material — the bore of a pipe 
material - smallness - In the manufacture approach of the rack bar which the flat-surface 
section of a pipe material is made to eat into a rack mold, and forms the rack tooth form 
by moving this punch relatively [ direction / of an axis / of a pipe material ] A pressure 
oil is supplied in a pipe material from the direction or punch press fit side direction which 
counters the punch press fit side of a pipe material. It is characterized by making a 
pressure oil invade into the sliding surface of a pipe material and punch, performing 
lubrication, decreasing the frictional resistance between a pipe material and punch, and 
forming the rack tooth form in the flat-surface section of a pipe material. 
[0006] 

[Function] A pipe material is pressed, the flat-surface section is formed in some shaft 
orientations, and a rack mold is located in the external surface of the flat-surface section. 
Subsequently, while supplying a pressure oil toward the punch in a pipe material from the 
direction which counters the punch press fit side of a pipe material By pressing punch fit 
in the interior of a pipe material, and moving punch relatively [ direction / of an axis / of 
a pipe material ] A pressure oil invades into the sliding surface between a pipe material 
and punch, frictional resistance decreases, punch is smoothly pressed fit in a pipe 
material, the meat of the flat-surface section of a pipe material eats into a rack mold, and 
the rack tooth form is formed in the flat-surface section of a pipe material. 
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[0007] 

[Example] Hereafter, one example of the pressure-oil feeder for enforcing the 
manufacture approach of this invention is omitted and explained about the same 
component as the conventional technique with reference to drawing 1 . 
[0008] The pressure-oil feeder 10 has the plunger pump 1 1, the oil feeder 12 to this 
plunger pump 1 1, the oil hydraulic cylinder 13 prepared by linking with a plunger pump 
1 1 directly in order to operate a plunger pump 11, and the joint member 14 with which 
the side which counters a split mold 3 punch 7 insertion- side is equipped, and this joint 
member 14 — the edge circles of a stopper 5 or a stopper 5 to the pipe material 1 - liquid 
— it is inserted densely. 

[0009] The plan SHISHA pump 1 1 has casing 15 and plan SHIJA 16, and the inlet 17 and 
the delivery 18 are established in casing 15. An oil feeder 12 has a pump 19, a motor 20, 
and a tank 21, and the introductory tubing 22 for introducing the lubricating oil sucked up 
with the pump 19 driven by the motor 20 from a tank 21 in casing 15 is connected to the 
inlet 17 of the casing 15 of the plan SHIJA pump 11. 

[0010] Moreover, between the delivery 18 and the inlet 24 of the joint member 14 in 
which the passage 23 of a L character configuration is formed, the supply pipe 25 for 
supplying the lubricating oil to which the pressure rose within casing 15 by plan SHIJA 
16 toward the pipe material 1 and punch 7 in a split mold 3 is formed. And the return 
tubing 27 is connected to this supply pipe 25 toward the tank 21 through the bulb 26. 
Moreover, in order to hold uniformly the pressure of a pressure oil with the plan SHIJA 
pump 1 1 to a supply pipe 25, the leak bulb 28 for returning a part of pressure oil to a tank 
21 is formed, it returns between this leak bulb 28 and tank 21, and tubing 29 is formed. In 
addition, 30 shows the check valve. Moreover, the piston rod 3 1 of an oil hydraulic 
cylinder 13 is formed in the end section of a plunger 16 at one, and this piston rod 31 
operates according to the hydraulic power unit which is not illustrated. 
[001 1] Next, an operation of this pressure-oil feeder 10 is explained. 
[0012] First, a motor 20 is driven, the lubricating oil in a tank 21 is introduced into the 
casing 15 of a plunger pump 1 1 from an inlet 17 with a pump 19, and, subsequently a 
pressure oil is supplied to the posterior part of the piston rod 3 1 of an oil hydraulic 
cylinder 13 according to a hydraulic power unit. Then, since a piston rod 31 moves 
forward, plan SHIJA 16 of the plan SHIJA pump 1 1 also moves forward, and the 
lubricating oil in casing 1 5 raises a pressure, and is sent towards the punch 7 in the pipe 
material 1 through the passage 23 of the joint member 14 through a supply pipe 25 from 
the delivery 18 of casing 15. Here, a pressure oil invades into the sliding surface between 
the inner skin of the pipe material 1, and the peripheral face of punch 7, the lubrication of 
the sliding surface is carried out, frictional resistance decreases, and punch 7 is smoothly 
pressed fit in the pipe material 1 . And the meat of the flat-surface section 2 of the pipe 
material 1 eats into the rack mold 4, and the rack tooth form 8 is formed in the flat- 
surface section 2 of the pipe material 1. If the pressure of the inside of the pipe material 1 
rises rather than a regular pressure by press fit of the punch 7 to the pipe material 1 here, 
the leak bulb 28 serves as open, a pressure oil will be returned to a tank 21 from the 
return tubing 29, and a pressure will turn into a regular pressure. 
[0013] Moreover, after the rack tooth form 8 is formed in the pipe material 1, while 
moving punch 7 rightward [ of drawing 1 ], a pressure oil is supplied to the anterior part 
of the piston rod 3 1 of an oil hydraulic cylinder 13, and a piston rod 3 1 is moved 



rightward [ of drawing 1 ]. And the lubricating oil in the pipe material 1 is dropped in a 
tank 21 through a supply pipe 25 and the return tubing 27 by making a bulb 26 open. 
[0014] Drawing 2 can form a stopper 5 in the edge of a split mold 3 while forming the 
passage 32 of the lubricating oil which is open for free passage from the end face of 
punch 7 in punch 7 in a peripheral face proper place, it can show this stopper 5 the case 
where the introductory way 33 of a lubricating oil is formed, and can perform more 
smoothly the lubrication of the sliding surface between the inner skin of the pipe material 
1, and the peripheral face of punch 7 by these. In addition, although the case where 
passage 32 and the introductory way 33 were used for coincidence in drawing 2 was 
shown, you may use together with the example which may use what formed each 
separately and is shown in drawing 1 , and it is not limited to these. 
[0015] 

[Effect of the Invention] As explained above, this invention supplies a pressure oil in a 
pipe material from the direction which counters the punch press fit side of a pipe material, 
or a punch press fit side direction. Since it considered as the approach of pressing punch 
fit to a pipe material, having made oil pressure invade into the sliding face-to-face of a 
pipe material and punch, and performing lubrication Since the force which the frictional 
resistance between a pipe material and punch decreases, and stuffs punch into a pipe 
material can be made small, pushing equipment can be small and can be made cheap. 
Moreover, since the force with punch impossible for is not added, the breakage accident 
of punch decreases and there is effectiveness which was [ raise / productivity / sharply ] 
excellent. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of a rack bar 
of making the rack tooth form forming in the external surface of a pipe material. 
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PRIOR ART 



[Description of the Prior Art] As the manufacture approach of the conventional rack bar, 
as shown in drawing 3 thru/or drawing 6 Set split molds 3 and 3 and it fixes so that the 
flat-surface section 2 may be formed in the rack tooth-form formation part of the pipe 
material 1 and the rack molds 4 and 4 of split molds 3 and 3 may be beforehand located 
to this (refer to drawing 5 ) flat-surface section 2. After fixing the end of the pipe material 
1 by the stopper 5, the punch 7 which has the flat-surface section 6 corresponding to the 
flat-surface section 2 of the pipe material 1 After applying a lubricating oil to the front 
face of punch 7, by pressing fit from the other end side of the pipe material 1 , and making 
it move in the direction of an axis relatively, the meat of the flat-surface section 2 of the 
pipe material 1 is made to eat away to between the rack molds 4 and 4, the rack tooth 
form 8 is formed, and the rack bar 9 is manufactured. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, this invention supplies a pressure oil in a 
pipe material from the direction which counters the punch press fit side of a pipe material, 
or a punch press fit side direction. Since it considered as the approach of pressing punch 
fit to a pipe material, having made oil pressure invade into the sliding face-to-face of a 
pipe material and punch, and performing lubrication Since the force which the frictional 
resistance between a pipe material and punch decreases, and stuffs punch into a pipe 
material can be made small, pushing equipment can be small and can be made cheap. 
Moreover, since the force with punch impossible for is not added, the breakage accident 
of punch decreases and there is effectiveness which was [ raise / productivity / sharply ] 
excellent. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, even if the frictional resistance 
when pressing punch 7 fit has applied the lubricating oil to the interior of the pipe 
material 1 by the above-mentioned conventional manufacture approach, since the oil film 
is thin, are large. Therefore, since the big force was needed for press fit, when equipment 
became large-sized, and galling occurred in the inner skin of the pipe material 1 which is 
a sliding surface, and the peripheral face of punch 7 or the punch 7 of a minor diameter 
was further used for them, there was a problem of punch 7 breaking. 
[0004] In view of this, this invention is made for the purpose of offering the manufacture 
approach of the rack bar which can make frictional resistance small and can press it fit, 
when pressing punch fit to a pipe material. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets 
to this invention. After locating in the external surface of said flat-surface section the rack 
mold which presses a pipe material, forms the flat-surface section in the longitudinal 
direction, and comes to form many tooth form in the direction which intersects 
perpendicularly in the direction of an axis of a pipe material, The punch with which the 



flat-surface section corresponding to said flat-surface section was formed while having 
the outer diameter is pressed fit. the interior of a pipe material - the bore of a pipe 
material — smallness - In the manufacture approach of the rack bar which the flat-surface 
section of a pipe material is made to eat into a rack mold, and forms the rack tooth form 
by moving this punch relatively [ direction / of an axis / of a pipe material ] A pressure 
oil is supplied in a pipe material from the direction or punch press fit side direction which 
counters the punch press fit side of a pipe material. It is characterized by making a 
pressure oil invade into the sliding surface of a pipe material and punch, performing 
lubrication, decreasing the frictional resistance between a pipe material and punch, and 
forming the rack tooth form in the flat-surface section of a pipe material. 
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OPERATION 



[Function] A pipe material is pressed, the flat-surface section is formed in some shaft 
orientations, and a rack mold is located in the external surface of the flat- surface section. 
Subsequently, while supplying a pressure oil toward the punch in a pipe material from the 
direction which counters the punch press fit side of a pipe material By pressing punch fit 
in the interior of a pipe material, and moving punch relatively [ direction / of an axis / of 
a pipe material ] A pressure oil invades into the sliding surface between a pipe material 
and punch, frictional resistance decreases, punch is smoothly pressed fit in a pipe 
material, the meat of the flat-surface section of a pipe material eats into a rack mold, and 
the rack tooth form is formed in the flat-surface section of a pipe material. 
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EXAMPLE 



[Example] Hereafter, one example of the pressure-oil feeder for enforcing the 
manufacture approach of this invention is omitted and explained about the same 
component as the conventional technique with reference to drawing; 1 . 
[0008] The pressure-oil feeder 10 has the plunger pump 1 1 ? the oil feeder 12 to this 
plunger pump 1 1, the oil hydraulic cylinder 13 prepared by linking with a plunger pump 
1 1 directly in order to operate a plunger pump 11, and the joint member 14 with which 
the side which counters a split mold 3 punch 7 insertion-side is equipped, and this joint 
member 14 — the edge circles of a stopper 5 or a stopper 5 to the pipe material 1 — liquid 
~ it is inserted densely. 

[0009] The plan SHISHA pump 1 1 has casing 15 and plan SHIJA 16, and the inlet 17 and 
the delivery 18 are established in casing 15. An oil feeder 12 has a pump 19, a motor 20, 
and a tank 21, and the introductory tubing 22 for introducing the lubricating oil sucked up 
with the pump 19 driven by the motor 20 from a tank 21 in casing 15 is connected to the 
inlet 17 of the casing 15 of the plan SHIJA pump 1 1 . 

[0010] Moreover, between the delivery 18 and the inlet 24 of the joint member 14 in 
which the passage 23 of a L character configuration is formed, the supply pipe 25 for 
supplying the lubricating oil to which the pressure rose within casing 15 by plan SHIJA 
16 toward the pipe material 1 and punch 7 in a split mold 3 is formed. And the return 
tubing 27 is connected to this supply pipe 25 toward the tank 21 through the bulb 26. 
Moreover, in order to hold uniformly the pressure of a pressure oil with the plan SHIJA 
pump 1 1 to a supply pipe 25, the leak bulb 28 for returning a part of pressure oil to a tank 
21 is formed, it returns between this leak bulb 28 and tank 21, and tubing 29 is formed. In 
addition, 30 shows the check valve. Moreover, the piston rod 31 of an oil hydraulic 
cylinder 1 3 is formed in the end section of a plunger 16 at one, and this piston rod 3 1 
operates according to the hydraulic power unit which is not illustrated. 
[001 1] Next, an operation of this pressure-oil feeder 10 is explained. 
[0012] First, a motor 20 is driven, the lubricating oil in a tank 21 is introduced into the 
casing 15 of a plunger pump 1 1 from an inlet 17 with a pump 19, and, subsequently a 
pressure oil is supplied to the posterior part of the piston rod 3 1 of an oil hydraulic 
cylinder 13 according to a hydraulic power unit. Then, since a piston rod 31 moves 
forward, plan SHIJA 16 of the plan SHIJA pump 1 1 also moves forward, and the 
lubricating oil in casing 15 raises a pressure, and is sent towards the punch 7 in the pipe 
material 1 through the passage 23 of the joint member 14 through a supply pipe 25 from 
the delivery 18 of casing 15. Here, a pressure oil invades into the sliding surface between 
the inner skin of the pipe material 1, and the peripheral face of punch 7, the lubrication of 
the sliding surface is carried out, frictional resistance decreases, and punch 7 is smoothly 
pressed fit in the pipe material 1 . And the meat of the flat-surface section 2 of the pipe 
material 1 eats into the rack mold 4, and the rack tooth form 8 is formed in the flat- 
surface section 2 of the pipe material 1. If the pressure of the inside of the pipe material 1 
rises rather than a regular pressure by press fit of the punch 7 to the pipe material 1 here, 
the leak bulb 28 serves as open, a pressure oil will be returned to a tank 21 from the 
return tubing 29, and a pressure will turn into a regular pressure. 
[0013] Moreover, after the rack tooth form 8 is formed in the pipe material 1, while 



moving punch 7 rightward [ of drawing 1 ], a pressure oil is supplied to the anterior part 
of the piston rod 3 1 of an oil hydraulic cylinder 13, and a piston rod 3 1 is moved 
rightward [ of drawing 1 ]. And the lubricating oil in the pipe material 1 is dropped in a 
tank 21 through a supply pipe 25 and the return tubing 27 by making a bulb 26 open. 
[0014] Drawing 2 can form a stopper 5 in the edge of a split mold 3 while forming the 
passage 32 of the lubricating oil which is open for free passage from the end face of 
punch 7 in punch 7 in a peripheral face proper place, it can show this stopper 5 the case 
where the introductory way 33 of a lubricating oil is formed, and can perform more 
smoothly the lubrication of the sliding surface between the inner skin of the pipe material 
1, and the peripheral face of punch 7 by these. In addition, although the case where 
passage 32 and the introductory way 33 were used for coincidence in drawing 2 was 
shown, you may use together with the example which may use what formed each 
separately and is shown in drawing 1 , and it is not limited to these. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The vertical section side elevation showing one example of the pressure-oil 
feeder for enforcing the manufacture approach of the rack bar of this invention. 
[Drawing 2] The vertical section side elevation at the time of forming a pressure-oil 
supply way in punch and a stopper. 

[Drawing 3] The vertical section side elevation of the equipment for enforcing the 
manufacture approach of the conventional rack bar. 
[Drawing 4] The A- A line sectional view of drawing 3 . 

[Drawing 51 The perspective view which performed flat-surface section processing for 
the pipe material. 

[Drawing 61 The perspective view showing the pipe material with which the rack tooth 
form was formed. 
[Description of Notations] 

1 Pipe Material 

2 Flat-Surface Section 
4 Rack Mold 

7 Punch 
9 Rack Bar 



10 Pressure-Oil Feeder 

11 Plan SHIJA Pump 

13 Oil Hydraulic Cylinder 

14 Joint Member 
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DRAWINGS 



[Drawing 4] 




[Drawing 1] 




[Drawing 3] 
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(54) DEVICE AND METHOD FOR FORMING TUBE LIKE RACK BAR 
(57)Abstract: 

PURPOSE: To produce a rack bar of light weight without hardly reducing the strength lower than the like cut from 
a round bar by forcibly inserting a core metal of semi-circular sectional shape in a hole of a metal tube set on a 
secondary forming split die, extruding and elongating a wall of outer circumference of an end part of the metal 
tube with a high pressure lubrication extruding device. 

CONSTITUTION: An intermediate part of a metal tube is worked to a flat surface of semi-circular sectional shape 
with press forming, etc. Then, a thickness of a flat part 4 is made to a little thicker by being pressed. When it is 
put in forming split dies 11,12 making a supplement shape of the rack of projecting and recessing streaks in a 
vertical direction against the flat surface in this state and a mandrel 33 is inserted from a hole of the tube, the flat 
part 4 is formed in a rack like because the thick wall part of the flat part 4 is pushed up toward the projecting and 
recessing streaks with the pushing force of the mandrel 33. Because a rack has to be formed essentially by using 
a tube of thick wall, so the weight is large even if it is a tube. But, the tube can be made thinner by inserting the 
core metal in the hole of the tube and elongating an excess metal mass. 
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CLAIMS 



[Claim(s)] 

[Claim 1] After locating in the external surface of said flat-surface section the rack mold 
which presses a pipe material, forms the flat-surface section in the longitudinal direction, 
and comes to form many tooth form in the direction which intersects perpendicularly in 
the direction of an axis of a pipe material, The punch with which the flat-surface section 
corresponding to said flat-surface section was formed while having the outer diameter is 
pressed fit. the interior of a pipe material - the bore of a pipe material ~ smallness — In 
the manufacture approach of the rack bar which the flat-surface section of a pipe material 
is made to eat into a rack mold, and forms the rack tooth form by moving this punch 
relatively [ direction / of an axis / of a pipe material ] A pressure oil is supplied in a pipe 
material from the direction or punch press fit side direction which counters the punch 
press fit side of a pipe material. The manufacture approach of the rack bar characterized 
by making a pressure oil invade into the sliding surface of a pipe material and punch, 
performing lubrication, decreasing the frictional resistance between a pipe material and 
punch, and forming the rack tooth form in the flat-surface section of a pipe material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a rack bar 
of making the rack tooth form forming in the external surface of a pipe material. 
[0002] 

[Description of the Prior Art] As the manufacture approach of the conventional rack bar, 
as shown in drawing 3 thru/or drawing 6 Set split molds 3 and 3 and it fixes so that the 



flat-surface section 2 may be formed in the rack tooth-form formation part of the pipe 
material 1 and the rack molds 4 and 4 of split molds 3 and 3 may be beforehand located 
to this (refer to drawing 5 ) flat-surface section 2. After fixing the end of the pipe material 
1 by the stopper 5, the punch 7 which has the flat-surface section 6 corresponding to the 
flat-surface section 2 of the pipe material 1 After applying a lubricating oil to the front 
face of punch 7, by pressing fit from the other end side of the pipe material 1, and making 
it move in the direction of an axis relatively, the meat of the flat-surface section 2 of the 
pipe material 1 is made to eat away to between the rack molds 4 and 4, the rack tooth 
form 8 is formed, and the rack bar 9 is manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if the frictional resistance 
when pressing punch 7 fit has applied the lubricating oil to the interior of the pipe 
material 1 by the above-mentioned conventional manufacture approach, since the oil film 
is thin, are large. Therefore, since the big force was needed for press fit, when equipment 
became large-sized, and galling occurred in the inner skin of the pipe material 1 which is 
a sliding surface, and the peripheral face of punch 7 or the punch 7 of a minor diameter 
was further used for them, there was a problem of punch 7 breaking. 
[0004] In view of this, this invention is made for the purpose of offering the manufacture 
approach of the rack bar which can make frictional resistance small and can press it fit, 
when pressing punch fit to a pipe material. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets 
to this invention. After locating in the external surface of said flat-surface section the rack 
mold which presses a pipe material, forms the flat-surface section in the longitudinal 
direction, and comes to form many tooth form in the direction which intersects 
perpendicularly in the direction of an axis of a pipe material, The punch with which the 
flat-surface section corresponding to said flat-surface section was formed while having 
the outer diameter is pressed fit. the interior of a pipe material — the bore of a pipe 
material - smallness — In the manufacture approach of the rack bar which the flat-surface 
section of a pipe material is made to eat into a rack mold, and forms the rack tooth form 
by moving this punch relatively [ direction / of an axis / of a pipe material ] A pressure 
oil is supplied in a pipe material from the direction or punch press fit side direction which 
counters the punch press fit side of a pipe material. It is characterized by making a 
pressure oil invade into the sliding surface of a pipe material and punch, performing 
lubrication, decreasing the frictional resistance between a pipe material and punch, and 
forming the rack tooth form in the flat-surface section of a pipe material. 
[0006] 

[Function] A pipe material is pressed, the flat-surface section is formed in some shaft 
orientations, and a rack mold is located in the external surface of the flat-surface section. 
Subsequently, while supplying a pressure oil toward the punch in a pipe material from the 
direction which counters the punch press fit side of a pipe material By pressing punch fit 
in the interior of a pipe material, and moving punch relatively [ direction / of an axis / of 
a pipe material ] A pressure oil invades into the sliding surface between a pipe material 
and punch, frictional resistance decreases, punch is smoothly pressed fit in a pipe 
material, the meat of the flat-surface section of a pipe material eats into a rack mold, and 
the rack tooth form is formed in the flat-surface section of a pipe material. 



V 



[0007] 

[Example] Hereafter, one example of the pressure-oil feeder for enforcing the 
manufacture approach of this invention is omitted and explained about the same 
component as the conventional technique with reference to drawing 1 . 
[0008] The pressure-oil feeder 10 has the plunger pump 11, the oil feeder 12 to this 
plunger pump 1 1, the oil hydraulic cylinder 13 prepared by linking with a plunger pump 
1 1 directly in order to operate a plunger pump 11, and the joint member 14 with which 
the side which counters a split mold 3 punch 7 insertion-side is equipped, and this joint 
member 14 — the edge circles of a stopper 5 or a stopper 5 to the pipe material 1 — liquid 
- it is inserted densely. 

[0009] The plan SfflSHA pump 11 has casing 15 and plan SHDA 16, and the inlet 17 and 
the delivery 18 are established in casing 15. An oil feeder 12 has a pump 19, a motor 20, 
and a tank 21, and the introductory tubing 22 for introducing the lubricating oil sucked up 
with the pump 19 driven by the motor 20 from a tank 21 in casing 15 is connected to the 
inlet 17 of the casing 15 of the plan SHU A pump 11. 

[0010] Moreover, between the delivery 18 and the inlet 24 of the joint member 14 in 
which the passage 23 of a L character configuration is formed, the supply pipe 25 for 
supplying the lubricating oil to which the pressure rose within casing 15 by plan SHU A 
16 toward the pipe material 1 and punch 7 in a split mold 3 is formed. And the return 
tubing 27 is connected to this supply pipe 25 toward the tank 21 through the bulb 26. 
Moreover, in order to hold uniformly the pressure of a pressure oil with the plan SHIJA 
pump 1 1 to a supply pipe 25, the leak bulb 28 for returning a part of pressure oil to a tank 
21 is formed, it returns between this leak bulb 28 and tank 21, and tubing 29 is formed. In 
addition, 30 shows the check valve. Moreover, the piston rod 31 of an oil hydraulic 
cylinder 13 is formed in the end section of a plunger 16 at one, and this piston rod 31 
operates according to the hydraulic power unit which is not illustrated. 
[0011] Next, an operation of this pressure-oil feeder 10 is explained. 
[0012] First, a motor 20 is driven, the lubricating oil in a tank 21 is introduced into the 
casing 15 of a plunger pump 11 from an inlet 17 with a pump 19, and, subsequently a 
pressure oil is supplied to the posterior part of the piston rod 31 of an oil hydraulic 
cylinder 13 according to a hydraulic power unit. Then, since a piston rod 31 moves 
forward, plan SHIJA 16 of the plan SHIJA pump 1 1 also moves forward, and the 
lubricating oil in casing 15 raises a pressure, and is sent towards the punch 7 in the pipe 
material 1 through the passage 23 of the joint member 14 through a supply pipe 25 from 
the delivery 18 of casing 15. Here, a pressure oil invades into the sliding surface between 
the inner skin of the pipe material 1, and the peripheral face of punch 7, the lubrication of 
the sliding surface is carried out, frictional resistance decreases, and punch 7 is smoothly 
pressed fit in the pipe material 1. And the meat of the flat-surface section 2 of the pipe 
material 1 eats into the rack mold 4, and the rack tooth form 8 is formed in the flat- 
surface section 2 of the pipe material 1. If the pressure of the inside of the pipe material 1 
rises rather than a regular pressure by press fit of the punch 7 to the pipe material 1 here, 
the leak bulb 28 serves as open, a pressure oil will be returned to a tank 21 from the 
return tubing 29, and a pressure will turn into a regular pressure. 
[0013] Moreover, after the rack tooth form 8 is formed in the pipe material 1, while 
moving punch 7 rightward [ of drawing 1 ], a pressure oil is supplied to the anterior part 
of the piston rod 31 of an oil hydraulic cylinder 13, and a piston rod 31 is moved 



rightward [ of drawing 1 ]. And the lubricating oil in the pipe material 1 is dropped in a 
tank 21 through a supply pipe 25 and the return tubing 27 by making a bulb 26 open. 
[0014] Drawing 2 can form a stopper 5 in the edge of a split mold 3 while forming the 
passage 32 of the lubricating oil which is open for free passage from the end face of 
punch 7 in punch 7 in a peripheral face proper place, it can show this stopper 5 the case 
where the introductory way 33 of a lubricating oil is formed, and can perform more 
smoothly the lubrication of the sliding surface between the inner skin of the pipe material 
1, and the peripheral face of punch 7 by these. In addition, although the case where 
passage 32 and the introductory way 33 were used for coincidence in drawing 2 was 
shown, you may use together with the example which may use what formed each 
separately and is shown in drawing 1 , and it is not limited to these. 
[0015] 

[Effect of the Invention] As explained above, this invention supplies a pressure oil in a 
pipe material from the direction which counters the punch press fit side of a pipe material, 
or a punch press fit side direction. Since it considered as the approach of pressing punch 
fit to a pipe material, having made oil pressure invade into the sliding face-to-face of a 
pipe material and punch, and performing lubrication Since the force which the frictional 
resistance between a pipe material and punch decreases, and stuffs punch into a pipe 
material can be made small, pushing equipment can be small and can be made cheap. 
Moreover, since the force with punch impossible for is not added, the breakage accident 
of punch decreases and there is effectiveness which was [ raise / productivity / sharply ] 
excellent. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of a rack bar 
of making the rack tooth form forming in the external surface of a pipe material. 
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PRIOR ART 



[Description of the Prior Art] As the manufacture approach of the conventional rack bar, 
as shown in drawing 3 thru/or drawing 6 Set split molds 3 and 3 and it fixes so that the 
flat-surface section 2 may be formed in the rack tooth-form formation part of the pipe 
material 1 and the rack molds 4 and 4 of split molds 3 and 3 may be beforehand located 
to this (refer to drawing 5 ) flat-surface section 2. After fixing the end of the pipe material 
1 by the stopper 5, the punch 7 which has the flat-surface section 6 corresponding to the 
flat-surface section 2 of the pipe material 1 After applying a lubricating oil to the front 
face of punch 7, by pressing fit from the other end side of the pipe material 1, and making 
it move in the direction of an axis relatively, the meat of the flat-surface section 2 of the 
pipe material 1 is made to eat away to between the rack molds 4 and 4, the rack tooth 
form 8 is formed, and the rack bar 9 is manufactured. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, this invention supplies a pressure oil in a 
pipe material from the direction which counters the punch press fit side of a pipe material, 
or a punch press fit side direction. Since it considered as the approach of pressing punch 
fit to a pipe material, having made oil pressure invade into the sliding face-to-face of a 
pipe material and punch, and performing lubrication Since the force which the frictional 
resistance between a pipe material and punch decreases, and stuffs punch into a pipe 
material can be made small, pushing equipment can be small and can be made cheap. 
Moreover, since the force with punch impossible for is not added, the breakage accident 
of punch decreases and there is effectiveness which was [ raise / productivity / sharply ] 
excellent. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, even if the frictional resistance 
when pressing punch 7 fit has applied the lubricating oil to the interior of the pipe 
material 1 by the above-mentioned conventional manufacture approach, since the oil film 
is thin, are large. Therefore, since the big force was needed for press fit, when equipment 
became large-sized, and galling occurred in the inner skin of the pipe material 1 which is 
a sliding surface, and the peripheral face of punch 7 or the punch 7 of a minor diameter 
was further used for them, there was a problem of punch 7 breaking. 
[0004] In view of this, this invention is made for the purpose of offering the manufacture 
approach of the rack bar which can make frictional resistance small and can press it fit, 
when pressing punch fit to a pipe material. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets 
to this invention. After locating in the external surface of said flat-surface section the rack 
mold which presses a pipe material, forms the flat-surface section in the longitudinal 
direction, and comes to form many tooth form in the direction which intersects 
perpendicularly in the direction of an axis of a pipe material, The punch with which the 



flat-surface section corresponding to said flat-surface section was formed while having 
the outer diameter is pressed fit. the interior of a pipe material — the bore of a pipe 
material — smallness — In the manufacture approach of the rack bar which the flat-surface 
section of a pipe material is made to eat into a rack mold, and forms the rack tooth form 
by moving this punch relatively [ direction / of an axis / of a pipe material ] A pressure 
oil is supplied in a pipe material from the direction or punch press fit side direction which 
counters the punch press fit side of a pipe material. It is characterized by making a 
pressure oil invade into the sliding surface of a pipe material and punch, performing 
lubrication, decreasing the frictional resistance between a pipe material and punch, and 
forming the rack tooth form in the flat-surface section of a pipe material. 
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OPERATION 



[Function] A pipe material is pressed, the flat-surface section is formed in some shaft 
orientations, and a rack mold is located in the external surface of the flat-surface section. 
Subsequently, while supplying a pressure oil toward the punch in a pipe material from the 
direction which counters the punch press fit side of a pipe material By pressing punch fit 
in the interior of a pipe material, and moving punch relatively [ direction / of an axis / of 
a pipe material ] A pressure oil invades into the sliding surface between a pipe material 
and punch, frictional resistance decreases, punch is smoothly pressed fit in a pipe 
material, the meat of the flat-surface section of a pipe material eats into a rack mold, and 
the rack tooth form is formed in the flat-surface section of a pipe material. 
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EXAMPLE 



[Example] Hereafter, one example of the pressure-oil feeder for enforcing the 
manufacture approach of this invention is omitted and explained about the same 
component as the conventional technique with reference to drawing 1 . 
[0008] The pressure-oil feeder 10 has the plunger pump 11, the oil feeder 12 to this 
plunger pump 1 1, the oil hydraulic cylinder 13 prepared by linking with a plunger pump 
1 1 directly in order to operate a plunger pump 11, and the joint member 14 with which 
the side which counters a split mold 3 punch 7 insertion-side is equipped, and this joint 
member 14 — the edge circles of a stopper 5 or a stopper 5 to the pipe material 1 ~ liquid 
— it is inserted densely. 

[0009] The plan SfflSHA pump 11 has casing 15 and plan SHUA 16, and the inlet 17 and 
the delivery 18 are established in casing 15. An oil feeder 12 has a pump 19, a motor 20, 
and a tank 21, and the introductory tubing 22 for introducing the lubricating oil sucked up 
with the pump 19 driven by the motor 20 from a tank 21 in casing 15 is connected to the 
inlet 17 of the casing 15 of the plan SHUA pump 11. 

[0010] Moreover, between the delivery 18 and the inlet 24 of the joint member 14 in 
which the passage 23 of a L character configuration is formed, the supply pipe 25 for 
supplying the lubricating oil to which the pressure rose within casing 15 by plan SHUA 
16 toward the pipe material 1 and punch 7 in a split mold 3 is formed. And the return 
tubing 27 is connected to this supply pipe 25 toward the tank 21 through the bulb 26. 
Moreover, in order to hold uniformly the pressure of a pressure oil with the plan SHUA 
pump 1 1 to a supply pipe 25, the leak bulb 28 for returning a part of pressure oil to a tank 
21 is formed, it returns between this leak bulb 28 and tank 21, and tubing 29 is formed. In 
addition, 30 shows the check valve. Moreover, the piston rod 31 of an oil hydraulic 
cylinder 13 is formed in the end section of a plunger 16 at one, and this piston rod 31 
operates according to the hydraulic power unit which is not illustrated. 
[0011] Next, an operation of this pressure-oil feeder 10 is explained. 
[0012] First, a motor 20 is driven, the lubricating oil in a tank 21 is introduced into the 
casing 15 of a plunger pump 11 from an inlet 17 with a pump 19, and, subsequently a 
pressure oil is supplied to the posterior part of the piston rod 31 of an oil hydraulic 
cylinder 13 according to a hydraulic power unit. Then, since a piston rod 31 moves 
forward, plan SHIJA 16 of the plan SHUA pump 1 1 also moves forward, and the 
lubricating oil in casing 15 raises a pressure, and is sent towards the punch 7 in the pipe 
material 1 through the passage 23 of the joint member 14 through a supply pipe 25 from 
the delivery 18 of casing 15. Here, a pressure oil invades into the sliding surface between 
the inner skin of the pipe material 1, and the peripheral face of punch 7, the lubrication of 
the sliding surface is carried out, frictional resistance decreases, and punch 7 is smoothly 
pressed fit in the pipe material 1. And the meat of the flat-surface section 2 of the pipe 
material 1 eats into the rack mold 4, and the rack tooth form 8 is formed in the flat- 
surface section 2 of the pipe material 1. If the pressure of the inside of the pipe material 1 
rises rather than a regular pressure by press fit of the punch 7 to the pipe material 1 here, 
the leak bulb 28 serves as open, a pressure oil will be returned to a tank 21 from the 
return tubing 29, and a pressure will turn into a regular pressure. 
[0013] Moreover, after the rack tooth form 8 is formed in the pipe material 1, while 



moving punch 7 rightward [ of drawing 1 ], a pressure oil is supplied to the anterior part 
of the piston rod 31 of an oil hydraulic cylinder 13, and a piston rod 31 is moved 
rightward [ of drawing 1 ]. And the lubricating oil in the pipe material 1 is dropped in a 
tank 21 through a supply pipe 25 and the return tubing 27 by making a bulb 26 open. 
[0014] Drawing 2 can form a stopper 5 in the edge of a split mold 3 while forming the 
passage 32 of the lubricating oil which is open for free passage from the end face of 
punch 7 in punch 7 in a peripheral face proper place, it can show this stopper 5 the case 
where the introductory way 33 of a lubricating oil is formed, and can perform more 
smoothly the lubrication of the sliding surface between the inner skin of the pipe material 
1, and the peripheral face of punch 7 by these. In addition, although the case where 
passage 32 and the introductory way 33 were used for coincidence in drawing 2 was 
shown, you may use together with the example which may use what formed each 
separately and is shown in drawing 1 , and it is not limited to these. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The vertical section side elevation showing one example of the pressure-oil 
feeder for enforcing the manufacture approach of the rack bar of this invention. 
rDrawing 21 The vertical section side elevation at the time of forming a pressure-oil 
supply way in punch and a stopper. 

[Drawing 31 The vertical section side elevation of the equipment for enforcing the 
manufacture approach of the conventional rack bar. 
[Drawing 41 The A-A line sectional view of drawing 3 . 

[Drawing 51 The perspective view which performed flat-surface section processing for 
the pipe material. 

[Drawing 61 The perspective view showing the pipe material with which the rack tooth 
form was formed. 
[Description of Notations] 

1 Pipe Material 

2 Flat-Surface Section 
4 Rack Mold 

7 Punch 
9 Rack Bar 



10 Pressure-Oil Feeder 
UPlanSHDA Pump 

13 Oil Hydraulic Cylinder 

14 Joint Member 
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[Drawing 41 




[Drawing 11 




[Drawing 31 
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